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and are focused on the fluorescent screen below. A shadow ap-
pears where the electrons strike an object in the specimen and
are scattered so they do not reach the screen.
A process known as "shadow casting" has come into general
use. Before the specimen is placed in the electron microscope, it is
placed in a vacuum chamber and a metal, usually gold or chromium,
is evaporated by heating it to incandescence so that a very thin layer
of the metal coats the surface of particles, such as a virus. The coat-
ing on the surface of the object is not uniform since more of the
metal is deposited on the side of the particle nearest the source of
the metal vapor while very little is deposited on the opposite side.
When such objects are observed in the electron microscope a third
dimension can be determined.
In addition to viewing viruses on the flourescent screen of the
electron microscope, photographs are usually taken and even more
detail may be observed. Also pictures of viruses may be photo-
graphically enlarged several times. From such photographs the size
may be calculated and the morphology can be observed.
Although the electron microscope is important as a virus re-
search tool, it is not used in routine diagnosis of virus diseases.
Concentration and Purification of Viruses. In order to study
many of the properties of viruses, purified preparation must be
used. One of the problems is to separate the virus elementary
bodies from the components of the cells in which the virus has
grown. Centrifugation of crude virus-containing material at vari-
ous speeds will serve to remove much of the extraneous material.
By experiment, the speed at which the majority of elementary
bodies are sedimented can be determined. Resuspension of the
virus in fresh diluent and resedimentation through several cycles
will remove much of the unwanted tissue material.
The use of density gradients composed of sucrose or glycerol
has enabled the separation of viruses from tissues as well as the
separation of different components of certain viruses. The gra-
dient is made by carefully layering fluids of different density one
over the other in a centrifuge tube, with the one of greatest density
on the bottom. The virus-containing material is placed on top and
then the tube is centrifuged at high speed. Depending on their
relative density, the virus and the tissue materials placed in the
top of the tube will become stratified, each settling in the zone of
fluid of equal density. Since plastic tubes are used for this tech-
nique, it is possible to use a syringe and needle to draw off the
desired layer through the wall of the tube.
Another method of concentration of viruses, hemagglutination-
elution, can be applied to those viruses which are attracted to